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Cold-water coral ecosystems and anthropogenic 
impact in two Biscay canyons
David Van Rooij1, Lies De Mol1, Jeroen Ingels2, Jean-Pierre Henriet1, Ann Vanreusel2 & the Belgica ST1017 “BiSCOSYSTEMS 2” 
shipboard parties
1 Renard Centre of Marine Geology, Dept. Geology & Soil Science, Ghent University, Krijgslaan 281 S8, B-9000 Gent, Belgium
2 Marine Biology section, Dept. Biology, Ghent University, Krijgslaan 281 S8, B-9000 Gent, Belgium
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Since the start of the HERMES and the HERMIONE projects, 
the margin of the Bay of Biscay has received special attention 
with respect to benthic ecosystems and sedimentary 
processes. The area is also known to be the historical cradle of 
cold-water coral studies by Joubin (1922) and Le Danois 
(1948). Already at that time the relationship between 
cold-water corals and fisheries were being discussed (with 
corals being a nuisance for fisheries!). Having performed 
previous work in the Whittard canyon (R/V Belgica 2006) and 
the Guilvinec canyon (R/V Belgica 2008), a joint marine geology 
and biology cruise was organized by the Renard Centre of 
Marine Geology and the Section of Marine Biology from Ghent 
University from 7 to 28 June 2010. The first leg (7-16 June, 
Zeebrugge-La Rochelle) focused on the Guilvinec canyon, 
while the second leg (19-28 June, La Rochelle-Zeebrugge) 
revisited several sites in the central Whittard canyon. The main 
objectives of this cruise were to (a) map and observe 
cold-water coral ecosystems on the canyon flanks with ROV 
Genesis, (b) obtain hydrographic data from CTD casts and water samples and (c) perform seabed multicoring for biology 
(descriptive and experimental research), biogeochemistry and sedimentology. In total, 23 scientists participated in this cruise, 
representing 10 institutes, among which were IFREMER, University College Cork and IFM-GeoMAR.
Although the R/V Belgica had to undergo the legendary Biscay weather during the first leg, a total of 12 CTD (and water sample) 
deployments, 8 ROV dives, 29 seismic lines (417 km) and 17 MUC deployments were realized. The MUC deployments proved 
very successful because of the USBL-guided positioning, which allowed accurate seafloor sampling together with CTD 
measurements (a stand-alone CTD was attached to the MUC frame). Seabed sampling and ROV operations in the Whittard area 
were targeted at the middle branches between 200 and 1400 m water depth, concentrating on the flanks with sometimes steep 
escarpments. Fortunately, an accurate navigation was assisted through TOBI sidescan sonar imagery from the JC36 cruise in 2009. 
Not only does the collected dataset provide excellent information on canyon structure, morphology and ecosystems, ROV 
operations also yielded a spectacular “by-catch” indicating anthropogenic impact.
The Whittard Canyon sediments sampled during this cruise harbour unique meiobenthic communities. Multicore sampling 
performed in 2006 yielded highly diverse nematode samples, with much greater numbers of genera compared to the Portuguese 
canyons (Ingels, 2009). In addition, two new species have been identified with endo- and ectosymbiotic prokaryotes. For one of 
these species, the genus had never before been found in the deep-sea! A high organic load, moderate hydrodynamic disturbance, 
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combined with relatively high temperatures and salinity due to the influence of the 
Mediterranean Outflow Water create a unique benthic habitat with potentially many 
more discoveries waiting to be made.
Cold-water coral ecosystems
Within the Guilvinec Canyon, two ROV dives were performed: one at a small spur on 
the northwestern flank and one at a ridge southwest of the Penmarc’h Spur. During 
the first dive (750-950 m water depth), thick cold-water coral rubble graveyards with 
living corals that had settled on top were encountered. Madrepora oculata and 
Lophelia pertusa were the most common species here, and were often colonized by 
sponges, crinoids, antipatharians and soft corals. Also, hard substrate colonized by 
cold-water corals and antipatharians was observed as well as soft sediment with small 
boulders characterized by patchy distributions of coral rubble. During the second 
dive, only soft sediment was observed on the southern slope of the ridge with almost 
no fauna. On the top of the ridge in a water depth of 680 many trawl marks had 
scarred the seabed. Going down the southeastern flank of the ridge, dead coral rubble 
patches alternated with areas covered in boulders. At some locations in this area living 
cold-water corals (Lophelia pertusa and Madrepora oculata) were seen, living on top 
of the coral rubble.
Within the Whittard Canyon, a total of 5 successful ROV transects were performed at water depths between 450 and 
1040 m. During theses dives, (rippled) soft sediment, often colonized by numerous pennatulids, was seen alternately with 
hard substrates in the shape of small banks, ridges and/or large cliffs with heights varying between 10 cm and 8 m (even 
one cliff of about 50 m high). The area was characterised by an irregular topographic relief with steep slopes and frequent 
evidence of downslope transport. Mostly dead cold-water coral rubble was observed with occasional living cold-water 
corals (Lophelia pertusa and Madrepora oculata) on top of the rubble. Several Dendrophyllia sp. and Desmophyllum 
species were noticed, as well as debris from the deep-water oyster Neopycnodonte zibrowii.
Anthropogenic impact
During both legs of this cruise there were clear signs of 
anthropogenic impact affecting life in and on our seas. A prime 
example were the long lines that got caught in the TMS of the ROV, 
forcing the crew to abort the dive and assess the damage back on 
deck. The fishing lines had blocked the ROV thrusters and were 
entrained on the spindle of the ROV umbilical cable, dragging corals 
and oysters in its path whilst retrieving it to the surface. These 
fishing lines had been laying on the seabed long enough for the 
corals to start encrusting around it and polyps to start growing on 
the nylon surface. Even though submarine canyons seem a hostile 
place to deploy fishing gear, old trawl marks on the seabed gave 
evidence of destructive fishing activities. The only thing left was 
dead, broken corals and rubble or even nothing at all, like in the 
Guilvinec Canyon. There were no signs of live deep-water coral structures previously seen in more sheltered parts of the 
canyon. Numerous fishing vessels were operating at the Eastern branch of the Whittard Canyon during the HERMIONE 
JC035 cruise in 2009, presenting evidence of the intensity of fishing practices in this area.  As demonstrated here and at 
numerous other instances, destructive fishing, and the gear left behind, affect benthic life and hamper scientific research 
with potentially disastrous consequences. Not only was the seabed damaged; numerous observations of seabirds with 
ropes, hooks and fishing lines entangled around their necks, beaks and legs presented us with a sad reality of how we are 
so easily capable of destroying life around us. Steaming back, we were at times surrounded by plastics and litter floating 
on the sea surface, hungry seabirds pecking at it as if they were expecting a treat for lunch.
Future plans
The acquired data of this cruise will be integrated with the existing datasets recovered during previous 
cruises (Belgica, Pelagia, James Cook, Pourquoi-Pas). The retrieved coral and oyster samples, as well 
as the fishing gear, are – of course – available for the HERMIONE community. The yearly Ghent 
University R/V Belgica cruise in 2011 will put further focus on the Armorican and Cantabrian 
margins.
Right: Gannet probably with fishing hook caught in its beak (courtesy of T. Jauniaux, ULg)
Above: Happy UGent biologists retrieving 
another successful multicore sample!
Above: Mission accomplished: time for a BBQ picnic on the afterdeck
Far from the rapid atmosphere-land-ocean interactions that characterise coastal regions, deep-sea ecosystems are 
generally influenced by slow-changing environmental factors. However, some geographical areas are characterised by 
conditions acting in combination, putting deep-sea ecosystems under the influence of the rapidly-changing processes that 
affect the nearby continental shelves or upper ocean. 
Within the HERMIONE framework, the Instituto Hidrografico is focusing on three such areas, of which the main study area 
is the Nazaré Canyon located off the western Portuguese coast.  This is the largest submarine canyon on the European 
margin. Previous observations revealed the regular occurrence of large flushing events through the canyon, triggered by 
major storms affecting the nearby shelf. These events promote a massive migration of continental shelf sediments through 
the canyon axis to the abyssal plain. A second area of study is the Gorringe Bank; a large submarine bank located 200km 
off the southwestern coast of Portugal, rising from depths over 4000m to less than 20m in some areas. The bank is formed 
by two well-defined seamounts (Gettysburg and Ormonde Seamounts), and its interactions with oceanic dynamics can 
promote important vertical motions and impacts on nearby deep areas.  The third area addressed by IH research is the 
northwest Atlantic margin of Morocco, where escape structures like mud volcanoes occur at relatively shallow depths 
along the continental slope. These structures, and the specific ecosystems they support, can be affected not only by specific 
slope processes, such as slope currents or internal tides, but also interactions between the slope and the nearby shelf (e.g. 
upwelling circulation or intermediate nepheloid layers detaching from the shelf break).  The research aims to characterise 
the dominant physical, geological and chemical forcing mechanisms acting on each of these areas. A second objective is to 
evaluate common aspects of responses to changes at large temporal and spatial scales in each system. 
The majority of the IH observations took place 
between April 2009 – March 2010, during which 
two multidisciplinary cruises were conducted. 
Onboard cruise IHPT2009-HERM02 (1 - 29 June 
2009, NRP “Almirante Gago Coutinho”), the work 
program was split in two legs, each focusing a 
distinct geographical area.  From 1– 9 June the work 
centred on the Gorringe Bank and included the 
deployment of two current-meter moorings on the 
top and eastern flank of the Ormonde seamount, as 
well as the completion of a program of CTD/XBT 
profiles, water sampling and current profiling using 
L- and vessel-mounted ADCPs. The data collected 
will be used to characterise the broad aspects of 
the dynamics of this submarine bank, and to define 
the strategy for future, more detailed studies.
The second leg (10 – 29 June) focused on the 
observation of the northwest Atlantic margin of 
Morocco.  One of the main goals was to 
characterise the physical, sedimentary and chemical 
processes on the continental slope with a particular 
emphasis on the El-Arraiche mud volcano field. To 
achieve this, three currentmeter moorings were 
deployed at three positions along the 500m isobath, 
with one of the moorings deployed at the centre of 
the mud volcano field, and the other two located on 
each side of the field, far from its influence. The 
moorings were maintained from 11 – 21 June 2009, 
providing measurements with a high sampling rate 
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Top: Starting the mooring deployments along the Moroccan slope (left),  multibeam coverage of 
new bottom structures south of El-Arraiche Mud Volcano field (right). Middle: Fossil coral collected 
near the Pen Duick Escarpment (left), collecting sediment samples (right). Bottom: The scientific 
team onboard NRP “Almirante Gago Coutinho” in the port of Casablanca (left), start of a new CTD 
cast in Moroccan waters (right).
(Continued overleaf)
Rapid changes in deep environments
Studies on the western Portuguese and Moroccan margins
(5-minutes sampling interval). These data will allow characterisation of sub-inertial currents and internal tides that occur 
along the slope region, and inference of their impacts on the mud volcanoes of the El- Arraiche field. 
A program of CTD profiles was also conduced during this period 
that included four zonal sections from offshore Cape Spartel 
(35.7ºN) to 35.1ºN, south of the MV fields. The CTD profiles were 
complemented by current profiles (L- and vessel mounted ADCP), 
and water sampling for evaluation of suspended particulate 
matter, nutrients, heavy metals and phytoplankton. 
Bottom-sediment sampling and multibeam observations were also 
conducted on specific areas of interest. Observations of the slope 
conditions were complemented by a detailed survey of the shelf 
area nearby. This survey was part of the characterisation of 
conditions in areas under the influence of the Loukos (35º N to 
35.5º N) and Sebou (34ºN to 34.8ºN) wadis, two of the dominant 
freshwater sources of this continental margin. The detailed 
measurements of the shelf conditions near the Loukos wadi will 
provide a complimentary view of measurements of the slope in 
the El-Arraiche mud volcano area, and the integrated data set will 
provide detailed information on the connection between the shelf 
and slope environments. The observation program revealed several important aspects of the physical oceanography of the 
northwest Moroccan margin, such as the impacts of Mediterranean eddies (Meddies) on the Moroccan slope, and the 
intermediate nepheloid layer plumes that detach from the shelf break in the same area. 
The second cruise (IHPT2010-HERM02, NRP “Almirante Gago Coutinho”, March 2010), focused on the Nazaré Canyon 
area and aimed to extend our knowledge of the hydro-geo-chemical processes that characterise this canyon. A major 
objective of this cruise was to collect additional data that will extend our understanding of the impacts of winter 
high-turbidity flushing events on the abyssal plain area. These events were first observed by the long-term current meter 
measurements conducted by IH since 2002. The mooring array includes three moorings at three positions along the canyon 
axis (700m, 1700m and 3300m) and is instrumented from near-surface to near-bottom depths. To improve the 
characterisation of the sediment fluxes in the transition from the upper- to the middle-canyon environment, a total of six 
short-term moorings, some of which instrumented only at near-bottom levels, were deployed. CTD coverage 
complemented by water sampling (to measure suspended particulate matter, heavy metals, nutrients and phytoplankton) 
and current profiling (using L- and vessel-mounted ADCPs), provided a characterisation of conditions in the area of canyon 
influence.
An important preliminary result is the first evidence of the importance of local freshwater contributions as sources of 
sediment to the shelf area near the canyon. The Nazaré Canyon is located far from major river sources and the small rivers 
that exist along the coastal area near the canyon were thought to have minimal impact. In March 2010 however, after a few 
months of high precipitation, a large freshwater and turbid plume was established on the shelf south of the canyon.  
Salinities as low as 17 psu were observed at near-surface depths over the canyon head, and the influence of the low-salinity 
plume extended from the shelf 
break area. This plume was not 
connected to any contribution 
arising from the southern part of 
the area (where the Tagus river 
plume can dominate) and must 
therefore be associated with small, 
local riverine contributions. Its 
importance to the feeding of the 
canyon with sediments is presently 
being explored in the framework 
of HERMIONE.
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View of the shelf area south of Nazaré Canyon from a position over the 
canyon head.   A marked front can be clearly identified in the photo as a turbid 
plume that extends over the entire continental shelf south of the canyon.
Left: Position of the short-term currentmeter mooring deployed in Nazare Canyon during the cruise held in March 2010 
(yellow dots). The red dots indicate the location of the CTD casts and the green dots the location of a multi-parametric buoy 
maintained by IH. Right: Mooring operations were conducted under heavy rain. 
(Continued from previous page)
Joao Vitorino and team, Instituto Hidrografico
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Cold-water coral (CWCs) reefs are extensive along the northeast Atlantic margin and deep shelves in the form of 
carbonate mounds, reefs, or patches; they are complex habitats hosting very diverse ecosystems. But to what extent are 
CWCs reefs hotspots of biodiversity? Are these coral ecosystems connected or isolated along the European Margins? 
Among these ecosystems, sponges are 
key and widespread elements. As major 
filter feeders, they benefit from the 
same topographic and hydrological 
conditions required by stony corals. 
They also have restricted dispersal 
capabilities, and therefore they 
represent perfect model organisms for 
phylogeographic studies. Scientists from 
the Marine Biology Section at University 
of Gent sampled a yellow, encrusting 
and common deep-sea sponge species 
Hexadella dedritifera from distant 
Mediterranean to Norwegian 
cold-water coral reefs sites (see picture 
below). The results of the phylogenetic 
studies point to the existence of new 
deep-sea species (Hexadella sp, in pink 
on the figure) as well as of cryptic 
species (H.cf.dedritifera, in yellow on 
the figure) along the European margin. In 
addition, signatures of low genetic 
differentiations between specimen from the Ionian Sea, the Bay of Biscay, and the Irish margin (H. cf. dedritifera, yellow 
arrows) and between specimens from the Irish, the Scottish, the Norwegian margins and the Greenland Sea (H.dedritifera 
sensu strict, red arrows) suggest an old or ongoing gene flow between the deep-sea reefs. Although it remains to be tested 
whether a southward or a northward colonization event occurred, it is highly probable that the dispersal of larvae followed 
ocean currents from the region, such as the Mediterranean Outflow Water (MOW). Also, these very low genetic 
divergence values across reefs separated by thousands of kilometers (Ionia Sea-Rockall Bank, 5200kms) suggest 
intermediate, and yet unsampled, locations playing a stepping-stone role along the European margins.
Once revealed by molecular markers, an ‘a posteriori’ 
search of diagnostic phenotypic characters and 
description of these new cryptic species is the next step 
for taxonomists. Nevertheless, these results (now 
published in the MPE journal 
(http://dx.doi.org/10.1016/j .ympev.2010.03.034) 
represent the first genetic evidence of cryptic speciation 
and connection of deep-water coral associates along the 
European margins. They stress the need to protect 
multiple lineages of CWC reefs species along the 
European margins in order to ensure the maintenance of 
various sources of biodiversity. Deep-sea organisms in 
CWC ecosystems have hidden but complex evolutionary 
history.
Julie Reveillaud, Ghent University
Phylogenetic analyses of sponges in deep-water 
coral ecosystems reveal hidden biodiversity and 
gene-flow patterns                 
Above: A yellow encrusting Hexadella sp. and several white Poecillatra compressa sponge 
specimens colonizing a Mediterranean coral reef. Images courtesy IFREMER.
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Despite the growing scientific literature on cold water corals (CWC) there is currently very little research that addresses 
their economic value. This is in stark contrast to the literature on tropical corals for which Brander et al (2007) collected 
166 economic studies. As a first step towards an economic analysis on cold-water corals a recent HERMIONE paper in 
Ocean and Coastal Management reviewed the ecological and economic values of cold water corals [Foley, van Rensburg 
and Armstrong: The economic and ecological value of cold water corals]. 
The paper presents the 
use and non-use values 
associated with CWC 
and methods relevant 
for valuing corals are 
discussed. The study 
begins with an 
identification of the 
goods and services 
supplied by CWC based 
on the categorisation of 
the Millennium 
Ecosystem Assessment. 
Goods and services 
associated with the corals include fish habitat, a source of pharmaceutical compounds and regulating services such as CO2 
sequestration.
From an economic perspective, the goods and services generated by a CWC ecosystem comprise of use and non-use 
values. Use values are comprised of direct and indirect use, as well as option values. While non-use values include existence 
and bequest values. The concept of ‘Total Economic Value’ (TEV) can be used to describe the components of value 
associated with CWC.
!!!! !!!!
  Use value Non-use Value 
  TEV of CWC Ecosystem 
       
  
1. Direct use 
value
2. Indirect 
use value
3. Option 
value
4. Quasi-option 
value
5. Existence 
value
6. Bequest 
value
- Marine products
- Educational use
Ecological functions:
- Fish habitat,
- Nutrient cycling
- Carbon store
Future uses as 
per 1 and 2
Expected future uses 
as per 1, 2 and 3
- Cultural,
- Heritage,
- Intrinsic worth
Future 
generations
The economic and ecological value of 
cold-water corals  Naomi Foley and Claire W. Armstrong
A clear message that arises from a review of the literature is that CWC ecosystems are of significant value. Research to 
date indicates that functional values, such as habitat, refuge, feeding and spawning grounds, in support of commercial 
fisheries probably represent the most important service provided by CWC. Also, increasing public support for NGOs 
campaigning to conserve CWC appears to indicate that existence values are not insignificant. 
The table below summarises the current known values associated with corals available from peer-reviewed literature. The 
goods and services associated with corals are listed and classed as use or non-use. 
The impact of human induced disturbance on CWC is reviewed, in order to indicate how knowledge of CWC can be used 
by policy makers in the management of CWC as a habitat and vehicle for biodiversity. Bottom trawling appears to 
constitute the most serious single threat to CWC goods and services. Trawling may involve a decline in economic values 
associated with fishing, medicinal values, the value of CWC as a carbon sink and existence values. Policy issues and 
instruments are presented throughout the paper. It is found that management systems that make fishers a stakeholder in 
the ecosystem, with an interest in the future health and management of the ecosystem provide the right incentives. This 
shifts the ‘burden of proof’ from the regulator to fishers who must demonstrate responsible management of the wider 
ecosystems in order to keep fishing. If fishers with such rights protect CWC habitats their efforts will yield positive 
externalities; protecting functional, heritage and existence values of CWC ecosystems. 
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Reference:  Foley, N.S., van Rensburg, T.M. and Armstrong, C.W. (2010). The Ecological and Economic Value of Cold-Water Coral Ecosystems. 
Ocean and Coastal Management (53), 313-326
 
                                             Value 
                Use   
                  Direct     Indirect 
                  Non-use 
Goods/assets 
     Medical/genetic resources 
     Raw materials  
     Ornamental resources 
 
      
      
      
 
 
 
Services 
    Nutrient retention 
    Carbon store 
    Habitat functions 
    Refugium function 
    Nursery function 
    Aesthetic information 
    Recreation 
    Science & education information 
 
      
 
 
 
 
      
      
      
   
        
        
        
        
        
        
 
Attributes/diversity 
     Biological diversity 
     Cultural heritage uniqueness 
     Intrinsic worth 
   
                 
                 
                 
  = economic values available in peer-reviewed literature;     = low;       = medium;          = high; 
  = no economic values available in peer reviewed literature, but economic values probable;    = low;       = medium;           = high.
Table 1: Values of goods and services provided by cold water corals
(Continued from previous page)
As in other cold seeps, the dominant bivalves in mud volcanoes from the Gulf of Cadiz (Eastern Atlantic) are clams and 
mussels belonging to the families Solemyidae (Acharax sp., Petrasma sp.), Lucinidae (Lucinoma sp.), Thyasiridae (Thyasira 
vulcolutre) and Mytilidae (Bathymodiolus mauritanicus). For this study stable isotope and molecular analysis have been used.
Isotopes of carbon (δ13C), sulfur (δ34S) and nitrogen (δ15N) were used to determine where the bivalve belong relative 
to potential food sources and other animals in its ecosystem; basically “you are what you eat”. 
The δ13C values measured in solemyid, lucinid and thyasirid specimens support the hypothesis of thiotrophic nutrition 
(nutrition dependent of sulfur-oxidizing bacteria), whereas isotopic signatures of B. mauritanicus suggest methanotrophic 
nutrition (nutrition dependent of methane-oxidizing bacteria). 
The indication by stable isotope analysis that chemosynthetic bacteria make a substantial contribution to the nutrition of 
the bivalves led us to investigate their associated bacteria and their relationships with other bacteria. The molecular analysis 
confirmed the presence of sulphide-oxidizing symbionts within gill tissues of many of the studied specimens. Most bacteria 
were related to known sulphide-oxidizing endosymbionts found in other deep-sea chemosynthetic environments, with the 
co-occurrence of methane-oxidizing symbionts in Bathymodiolus specimens. This study confirms the presence of several 
chemosynthetic bivalves in the Gulf of Cadiz and further highlights the importance of sulfide- and methane-oxidizing 
symbionts in the trophic ecology of macrobenthic communities mud volcanoes.
Reference: Rodrigues, C.F. et al., (2010). Chemosynthetic bacteria found in bivalve species from mud volcanoes of the Gulf of Cadiz.  FEMS 
Microbiol Ecol (73), 486–499
Chemosynthetic bacteria found in bivalve species from 
mud volcanoes of the Gulf of Cadiz
Clara F. Rodrigues, Gordon Webster, Marina R. Cunha, Sébastien Duperron, Andrew J. Weightman
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On 27 April 2010, the first HERMIONE Science-Policy Panel (SPP) meeting took place in Brussels. The SPP is a high-level 
panel composed of key European policy-makers, stakeholders from industry and NGOs, representatives of international 
institutions and leading scientists. The objective of the panel is to ensure that progress in our scientific research and 
strategies emerging from it are promptly brought to the attention of relevant European and international policy-makers, 
so that policy evolution can take place through constant iteration during the lifetime of the project. 
This meeting, entitled "Deep-sea biodiversity science and governance beyond 2010", brought together some 35 
participants. Highlights included a presentation by Isabella Lövin, Member of the European Parliament (EP) who shared her 
experience as a member of the Fisheries Committee of the EP and discussed "The Common Fisheries Policy and healthy 
marine ecosystems - the great challenge of the reform". The Executive Director of the European Environment Agency, 
Jacqueline McGlade, a strong supporter of the HERMES and HERMIONE projects, presented the major findings and 
recommendations of the Group of Experts which worked under the auspices of the United Nations General Assembly to 
produce an 'Assessment of Assessment' in view of the establishment of a Regular Process for Global Reporting and 
Assessment of the State of the Marine Environment, including Socio-economic Aspects. The Director for Environment of 
the European Commission Directorate General for Research, Manuela Soares, updated participants on European Deep-Sea 
Research.
Participants also heard and discussed presentations about the Good Environmental Status criteria within the EU Marine 
Strategy Framework Directive implementation process (Gianna Casazza, EC DG ENV), and on international and EU-level 
developments regarding the protection of Vulnerable Marine Ecosystems, deep-sea fisheries and marine biodiversity (John 
Brincat, EC DG MARE).  Fishing was further discussed by Matt Gianni from the Deep-Sea Conservation Coalition, who 
gave an NGO perspective on deep-sea fishing.  David Johnson, the Executive Secretary of the OSPAR Commission and a 
very active member of the HERMIONE Science Implementation Panel, discussed key messages for deep seas from the 2010 
OSPAR Quality Status Report.   HERMIONE scientists also presented key scientific highlights from the project so far.
Two other European projects 
funded under FP7 were presented: 
Jan Helge Fosså, from IMR Norway 
presented research on ecosystem 
based management of corals, fish 
and fisheries in the deep waters of 
Europe and beyond under the 
CoralFish project, while Jean-Pierre 
Gattuso from CNRS presented the 
EPOCA project on ocean 
acidification and discussed impacts 
of acidification on deep-sea 
ecosystems.  GOBI, the Global 
Ocean Biodiversity Initiative, was 
presented by its coordinator 
Patricio Bernal who announced the 
official partnership between GOBI 
and HERMIONE (see box).   All 
presentations of the meeting are 
available in the Policy section of the 
HERMIONE website.
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The Global Ocean Biodiversity Initiative (GOBI) is an international partnership advancing the 
scientific basis for conserving biological diversity in the deep seas and open oceans. It aims to help 
countries, as well as regional and global organisations, to use and develop data, tools, and 
methodologies to identify ecologically significant areas in the oceans, with an initial focus on areas 
beyond national jurisdiction.
The work under this initiative builds on the scientific criteria adopted by the Parties to the 
Convention on Biological Diversity (CBD) in 2008 to identify ecologically or biologically significant 
areas (EBSAs) in the global marine realm. It ultimately aims to help countries meet the goals adopted 
under the Convention on Biological Diversity and at the 2002 World Summit on Sustainable 
Development. These global goals relate to reducing the rate of biodiversity loss, applying ecosystem 
approaches, and establishing representative marine protected area networks by 2012.
This initiative began in late 2008 as a collaboration between the German Federal Agency for Nature 
Conservation (BfN), IUCN, UNEP World Conservation Monitoring Centre, Marine Conservation 
Biology Institute, Census of Marine Life, Ocean Biogeographic Information System and the Marine 
Geospatial Ecology Lab of Duke University. The initiative continues to seek additional collaborators to 
help bring the best science and data to bear on the identification of ecologically significant areas 
beyond national jurisdiction. GOBI is facilitated by IUCN with core support from BfN. In April 2010, 
HERMIONE officially became a partner of GOBI.
HERMIONE’s first science-policy panel 
meeting and a new partnership with GOBI
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In April 2008, the Instituto Hidrográfico (IH), a partner in the 
HERMIONE project, started the three-year project 
“MONItoring of the Nazaré CANyon area”-MONICAN. The 
project is financed through the EEA Grants Financial Mechanism 
and aims at the implementation of a real-time monitoring system 
for the assessment of environmental conditions in the area of 
influence of this large submarine canyon. The MONICAN 
real-time system includes two multi-parametric buoys - one 
deployed in deep water (2000m depth) in the middle canyon 
section, and a second one deployed at the mid-shelf (80m depth) 
– and two tide gauge stations (Peniche and Nazaré) and one 
coastal meteorological station (Ferrel).
Each multi-parametric buoy is equipped with a wave sensor, a 
meteorological mast, a downward-looking 300 kHz ADCP and 
surface temperature, dissolved oxygen and fluorometer sensors. 
Given its strategic location between major navigation routes and 
the Berlengas Island Marine Reserve, the deep-water buoy is also 
equipped with an oil-spill detector as well as with an inductive 
thermistor chain. The shallow water buoy is equipped with an 
additional nephelometer sensor at surface. The real-time data 
from the two buoys is sent hourly to IH via INMARSAT. 
All data collected by the MONICAN system is free to the public, with access to real-time or archived data through the 
MONICAN web portal (http://monican.hidrografico.pt/). The portal is presently being upgraded to incorporate real-time 
data from ADCPs and coastal stations, and to implement automatic quality control procedures for the real-time data sent 
by the buoys. 
 
The second phase of the MONICAN project is presently ongoing and aims at the implementation of a set of operational 
forecast models that could use the real-time data to provide consistent forecasts of the oceanographic conditions in the 
area of influence of the Nazaré Canyon. Forecast products will also be made available to the public through the project 
web portal. 
 
The next steps of the development of 
the MONICAN real-time system 
involve the incorporation of 
near-bottom sensors in each 
multi-parametric buoy. This will 
increase the articulation between the 
real-time system and the HERMIONE 
long-term mooring array maintained 
by IH, and will provide important 
information about the canyon 
processes and its impacts on the 
surrounding deep-sea environment. 
For more information on 
MONICAN, please contact Joao 
Vitorino:
joaovitorino@hidrografico.pt
Clockwise from top left: deployment of a MONICAN multi-parametric 
buoys; schematic of the deep-water buoy; deep-water MONICAN buoy in 
operation offshore the Berlengas-Farilhoes islands; detail of some of the 
sensors installed on the buoys
The MONICAN real-time system. The red dots show the location of the HERMIONE long-term moorings maintained by 
IH. The blue area indicates the location of the Berlengas Islands Marine Reserve. The two orange bands indicate major 
navigation lanes. 
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Figure 1. Screenshot of the video analysis software Adelie (http://www.ifremer.fr/fleet/systemes_sm/adelie/nouveautes.htm); Copyright: IFREMER, 2008.
The European-wide actions in the High Seas and the EEZ aiming to identify areas likely to contain vulnerable habitat to 
address the issues raised by the UNGA 61/105 resolution on deep-sea fisheries fosters the need for a standardised 
habitat characterisation. Definitions of what constitutes a vulnerable marine ecosystem are still unclear and a 
standardised definition needs to be applied to facilitate inter-comparison of regional variability in ecosystem functioning.
The first workshop on standardised habitat characterisation within the CoralFISH project took place in October 2009 
in Heraklion, Crete. The large potential for synergies with HERMIONE also engaged in characterising deep-sea 
CoralFISH and HERMIONE added value: 
Towards a standardised detailed marine 
habitat characterisation on a European level
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environments was discussed at a HERMIONE Science Management Board Meeting in Barcelona shortly after the 
CoralFISH workshop and led to the development of a template with standardised attributes for litter characterisation to 
facilitate an inter-project comparison of data collected (cf: http://www.ub.edu/hermes/hermione/database_templates.html). 
A follow-up CoralFISH workshop was held in 
Attard on Malta in April 2010 prior to the 
HERMIONE annual science meeting. The overall 
aim of the workshop was to standardise video 
analysis conducted by individual CoralFISH 
partners to facilitate intra- and inter-areal 
comparison of fish populations and behaviour 
with respect to habitat, in particular cold-water 
coral ecosystems. For improved mapping of 
coral habitats a detailed annotation terminology 
for video analysis relevant to CoralFISH tasks 
was discussed and defined, and video analysis 
methodologies for quantitative statistical 
comparisons were determined. Advantages and 
disadvantages of various video analysis software 
available to facilitate post-processing were 
discussed. These included Vars (MBARI), Adelie 
(IFREMER), Ofop (NIOZ) and Video Navigator 
(IMR).  Following evaluation the group 
recommended that the video annotation and 
storage software Adelie (see Fig. 1) would be 
the most appropriate tool for use by CoralFISH partners. However, it was also noted that standard annotation and data 
extraction during video analysis could be achieved with a number of the software tools available once the agreed 
methodology and annotation was adopted. 
These outcomes were discussed during the subsequent HERMIONE meeting and an invitation was issued to any interested 
HERMIONITES to participate in the final CoralFISH workshop preliminarily announced for the 1st to 3rd of September 
2010 at the German research institute 'Senckenberg am Meer' in Wilhelmshaven. As well as finalising a standardised 
detailed habitat characterisation, this workshop aims to train all partners in an appropriate usage of the customised Adelie 
software. For more information contact lydia.beuck@senckenberg.de.
CoralFISH Project is funded by the European Commission under 
the Seventh Framework Programme (FP7) and represents a 
unique collaboration between margin scientists, fisheries biologists 
and fishermen from ten countries aiming to implement an 
ecosystem approach to fisheries management in the deep-sea. 
CoralFISH evaluates six regional study areas in the Mediterranean 
Sea and North Atlantic. The project runs from 2008-2012 and is 
coordinated by Dr. Anthony Grehan from the National University of 
Ireland Galway. 
For further details visit: www.eu-fp7-coralfish.net. 
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HERMIONE, EuroSITES, EurOCEAN and EMSO have produced a 5-minute 
film to be shown at the GEO (Group on Earth Observations) Summit in 
Beijing, November 2010.  This docu-film explains why we need to look at 
ocean ecosystems and processes as a whole, the threats our oceans face, 
challenges to ocean observations, and how European scientists are going 
about addressing this research.  
The film will soon be available on the HERMIONE website, and you might 
recognise some of the beautiful deep-water coral footage courtesy of 
some of our partners – thank you MARUM and IMR!  In the meantime, we 
have a new HERMIONE and HERMES youtube channel up and running, so 
take a look at:
http://www.youtube.com/user/HERMIONEandHERMES.    
HERMIONE video footage goes global
Above: A still image from the film “Observing the oceans”.  This video cliip 
of cold-water corals is courtesy of MARUM, Germany.
